The WT and mutant Fas-mCherry overexpressed HeLa cells were imaged using fluorescence microscopy. Scale bars, 5 µm. a Gel band intensity is quantified using the program IMAGEJ-V1.49 (Girish and Vijayalakshmi, 2004 ).
b The band intensity is shown as mean ± SD calculated from 3 independent experiments.
c Band intensities from SDS-PAGE shown in Figure 3B d Band intensities from SDS-PAGE shown in Figure 3D e Band intensities from SDS-PAGE shown in Figure 
Supplemental Experimental Procedures Protein Expression and Purification
The human and mouse Fas-TMs were expressed as a C-terminal in-frame fusion to the trpLE sequence with an N-terminal 9-His tag in the pMM-LR6 vector. Transformed E. coli BL21 (DE3) cells were spread on a LB-Agar plate and single colony was picked and inoculated into 1 ml LB medium. The overnight-cultured cells were spun down and inoculated into 1000 ml M9 minimal medium with one or more stable isotope labels in 2.0 L baffled flasks. Cultures were grown at 37 °C to O.D. ~0.6 at 600 nm and were induced overnight at 18 °C using 0. 
Protein Reconstitution Into Bicelles
Lyophilized Fas-TM peptide (1-2 mg) was dissolved in hexafluoro-isopropanal (HFIP) with approximately 9 mg DMPC (protonated or deuterated), followed by drying of the solution under a nitrogen stream to achieve a thin film. The thin films were then dissolved in 3 ml of an 8 M urea solution containing approximately 27 mg DHPC (protonated or deuterated), followed by dialysis against 20 mM sodium phosphate buffer (pH 6.8) to remove the denaturant. After dialysis, DHPC was added to adjust the ratio of DMPC:DHPC to approximately 1:2. The solution with reconstituted Fas-TM was concentrated using centricon. The final NMR sample contains ~ 1 mM Fas-TM (monomer), 60 mM DMPC, 120 mM DHPC, 20 mM sodium phosphate (pH 6.8), and 5% D 2 O. The final DMPC/DHPC ratio was determined using 1 H NMR spectrum ( Figure S1C ).
NMR Spectroscopy
All NMR spectra were collected at 30 °C on Bruker spectrometers operating at 1 H frequency of 600 MHz or 800 MHz and equipped with cryogenic probes. The triple resonance and NOE experiments were recorded on Bruker spectrometers operating at 600 and 800 MHz, ms). Specific stereo assignment of the methyl groups of valines and leucines were obtained from a 28 ms constant-time 1 H-13 C HSQC spectrum recorded using a 15% 13 C-labeled sample (Szyperski et al., 1992) .
The above 15 N-separated NOESY-TROSY-HSQC and 13 C-separated NOESY-HSQC with short τ NOE were used to assign local NOEs. The combination of local NOE restraints and backbone dihedral angles derived from chemical shifts accurately defined the helical region of the monomer. Intermonomer NOEs between protein backbone amide and side chain aliphatic protons were assigned using a sample that was reconstituted with a 1:1 mixture of ( 15 N, 2 H)-labeled and (15% 13 C)-labeled peptides. In this sample, the DMPC in the bicelles was also deuterated at the acyl chains. Recording a 3D300 ms) with this sample allowed exclusive detection of NOE crosspeaks between the 15 Nattached protons of one monomer and aliphatic protons of other monomers. The nondeuterated peptide was (15% 13 C)-labeled for recording the 1 H-13 C HSQC spectrum as internal aliphatic proton chemical shift reference while providing stereospecific assignment of leucine and valine methyl groups (Szyperski et al., 1992) .
The NMRPipe (Delaglio et al., 1995) and XEASY (Bartels et al., 1995) software were used for data processing and spectral analysis, respectively. TALOS+ was used for predicting backbone dihedral angles from chemical shifts (Shen et al., 2009 ).
Structure Calculation
Structures were calculated using the program XPLOR-NIH (Schwieters et al., 2003) . The monomer structure was first derived in XPLOR-NIH using intramonomer NOE-derived local distances and backbone dihedral restraints derived from chemical shifts using the TALOS+ program (Shen et al., 2009) . A total of 10 monomer structures were calculated using a standard simulated annealing (SA) protocol. Three copies of the lowest-energy monomer structure were used to construct an initial model of the trimer using intermonomer NOE restraints collected from the mixed-labeled sample. For each intermonomer restraint between two adjacent monomers, three identical distance restraints were assigned respectively to all pairs of neighboring monomers to satisfy the condition of C3 rotational symmetry. Then, using a SA protocol in which the bath was cooled from 1000 to 20 K, the trimer was refined against the complete set of NOE restraints (including intramonomer and intermonomer distance restraints) and dihedral restraints. The NOE restraints were enforced by flat-well harmonic potentials, with the force constant ramped from 25 to 50 kcal/mol Å -2 during annealing. For the defined helical regions, backbone dihedral angle restraints (Φ = -60°, Ψ = -40°) were applied, all with a flat-well (±10°) harmonic potential with force constant ramped from 15 to 30 kcal/mol rad -2 . A total of 75 structures were calculated and 15 low energy structures were selected as the structural ensemble. Ramachandran plot statistics for the structure ensemble, calculated using PROCHECK (Laskowski et al., 1993) , are as follows: most favored (92.8% for mouse Fas-TM and 91% for human Fas-TM), additionally allowed (5.4% for both mouse and human Fas-TM), generously allowed (1.8% for mouse Fas-TM and 3.6% for human Fas-TM) and disallowed (0.0% for both mouse and human Fas-TM). annexin-V and Live/Dead stain as previously described (Ramaswamy et al., 2011) . For experiments testing the dominant inhibitory ability of the TM mutants, Rapo C2 cells were cotransfected with a WT full-length Fas construct fused to ECFP and truncated Fas construct lacking the death-domain (ΔDD, amino acids 211-317) fused to EYFP, either WT or harboring a TM mutation as described above, and transfected cells were stimulated with graded amounts of FasL for 18 hr and apoptosis assayed as above. Specific cell death was calculated as previously described (Ramaswamy et al., 2011) and statistical comparisons were made with a two tailed t-test or Mann-Whitney non-parametric statistics when n < 9 or the data did not appear to be normally distributed (Prism 6, Graphpad software).
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